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Title of the Invention 

Card connector 
Background of the Invention 
Field of the Invention 
5 [0001] 

The present invention relates to a card connector, and 
more particularly to a card connector having a function of 
half-locking a card such as a memory card inserted into a 
card insertion space of a case, in an extractable state. 
10 Description of the Prior Art 
[0002] 

In some of card connectors , a card insertion space is 
formed by a case having contact pieces corresponding to 
card terminals, a slider that is to be pushed in by a card 

15 inserted into the card insertion space is placed at a posi- 
tion adjacent to the card insertion space, and the slider 
is elastically urged in a card ejecting direction. Among 
such card connectors , a card connector having functions of 
locking the slider pushed by a card to the case, and half- 

2 0 locking the card to the slider is well known. 
[0003] 

In a prior art example of card connectors of the this 
tyP e ' a half -lock mechanism for half -locking a card to a 
slider is formed by a plate spring made of a sheet metal. 
25 Such a card connector is configured so that a moun tain- like 
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engaging portion is formed by bending a tip end portion of 
a plate spring which is held by the slider in a cantile- 
vered manner, and the engaging portion rides over a side 
end face of a card inserted into the card insertion space 
5 to be fitted into a recess formed in a side end portion of 
the card, whereby the card is half -locked to the slider in 
an extrac table manner (for example, see Japanese Patent Ap- 
plication Laying-Open No, 11-135192) . In another prior art 
example, a cam is provided to an end portion of a spring 

10 member which is molded of a resin or the like, a card in- 
serted into a card insertion space pushes the cam to dis- 
place the spring member, and, after the displacement, the 
spring member conducts a returning operation to collide 
against a side wall of a portion accommodating the spring 

15 member, thereby generating a click sound, and, on the basis 
of the click sound, the operator can know the completion of 
the connection between the card and a connector (for exam- 
ple, see Japanese Utility Model Publication No. 7-55641) . 
[0004] 

20 By contrast, a card which is a sue object of a card 

connector is usually configured so that the outer shell is 
formed by molding of a resin. In the prior art examples 
described above, therefore, the engaging portion of the 
sheet metal made plate spring, and the resin-made cam which 

2 5 are used for half -locking rub against the resin face of the 
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outer shell of the card. 
[0005] 

In a further prior art example , a half -lock mechanism 
for half- locking a card to a slider is formed by a plate 
5 spring made of a sheet metal. In the prior art example , 
when the slider is at a pushed position, the rearward dis- 
placement of an engaging portion formed in the tip end of 
the plate spring is restricted by a side wall face of a 
case, and, when the slider is at a stand-by position, the 

10 engaging portion is placed so as to correspond to an open- 
ing formed in the side wall face of the case, whereby the 
restriction of the rearward displacement of the engaging 
portion is eliminated, and, when the slider is at the 
pushed position, the card is prevented from being forcedly 

15 extracted (for example, see Japanese Patent Application 
Laying-Open No. 2001-118633) . In the prior art exampl*ev 
during a process of ejecting the card, the card cannot be 
prevented from popping out because of the elimination of 
the rearward displacement restriction of the engaging^ por- 

20 tion in the case where the slider is at the pushed- posi- 
tion. In order to cope with this situation, therefore, a 
free end of an auxiliary plate spring faces to the opening 
which is formed in the side wall face of the case to elimi- 
nate the rearward displacement restriction of the engaging 

2 5 portion, and the free end of the auxiliary plate spring is 
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elastically contacted with the engaging portion, so that 
the elastic force of the plate spring when the slider is at 
the stand-by position is increased. 
[0006] 

5 In the prior art example (Japanese Patent Application 

Laying-Open No. 11-135192) , when operations of inserting 
and ejecting a card are repeated and the engaging portion 
of the sheet metal made plate spring repeatedly rubs 
against the resin face of the outer shell of the card, 

10 there arises a situation where the outer shell of the card 
which is made of a resin is shaved off by the engaging por- 
tion made of a metal. Therefore, the card holding force 
exerted by the engaging portion which is fitted into the 
recess of the card is remarkably reduced, and the half -lock 

15 function performed by the half -lock mechanism is impaired 
in an early stage. As a result, the initial half -lock per- 
formance is hardly maintained for a long term. 
[0007] 

Therefore, it may be contemplated that the sheet metal 
20 made plate spring is replaced with a spring member molded 
of a resin as in the other prior art example (Japanese 
Utility Model Publication No. 7-55641) , and the engaging 
portion is formed integrally with the spring member. Ac- 
cording to the configuration, since the engaging portion is 
25 made of a resin, the outer shell of the card is not shaved 
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off by the engaging portion even when the engaging portion 
repeatedly rubs against the resin face of the outer shell 
of the card. 
[0008] 

5 When the sheet metal plate spring is simply replaced 

with a spring member molded of a resin, however, it is dif- 
ficult to provide the spring member with a displacement 
amount sufficient for absorbing dispersions in the size and 
width of a card, and those of the production accuracy of 

10 the card connector itself, and also with a card holding 
force in a half -locked state. Specifically, a resin itself 
forming the spring me m ber is poorer in elasticity than the 
sheet metal made plate spring, and the spring member molded 
of a resin has a tendency that loads are hardly dispersed 

15 during elastic deformation and stresses are concentrated 
only to one place of a basal end portion- of the spring mem- 
ber. Consequently, there arises a situation where repeti- 
tive deformations due to insertion and extraction of a card 
causes the spring member to be plastically deformed in an 

20 early stage. As a result, it is difficult to maintain the 
half -lock performance for a long term. 
[0009] 

In order to prevent the card in a card-set state from 
being forcedly extracted, it is advantageous to hold the 
25 card by a large force. When a half -locking force, i.e., 
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the spring force of the plate spring in which the engaging 
portion is formed in the tip end is simply increased, the 
friction between the engaging portion of the sheet metal 
made plate spring and the resin face of the outer shell of 
5 the card is further increased. Consequently, the half -lock 
performance is drastically lowered. Moreover, the inser- 
tion and extraction resistance of the card in the state 
where the slider is at the stand-by position is large. 
Therefore, it is difficult to insert and extract the card, 
10 and, when the card is inserted, the slider is moved, 
whereby the insertion feeling is impaired. 
[0010] 

The invention has been conducted in view of the above- 
discussed circumstances. It is an object of the invention 

15 to provide a card connector which is based on the concept 
that, among elements of a half -lock mechanism, a compo- 
nent (s) which is to rub against a card is molded of a 
resin, and a component (s) which is requested to exert an 
elastic function is made of a metal, and in which the ini- 

20 tial half- lock performance can be maintained for a long 
term . 
[0011] 

It is " another object of the invention to provide a 
card connector into which a half-lock mechanism can be in- 
25 corpora ted with using a small space that can be ensured in 


a slider. 
[0012] 

It is a further object of the invention to provide a 
card connector into which a half-lock mechanism can be in- 
5 corporated with using a small space that can be ensured in 
a slider, and in which the durability of a component (s) 
that is molded of a resin is enhanced. 
[0013] 

It is a still further object of the invention to pro- 
10 vide a card connector into which a half -lock mechanism can 
be incorporated with using a small space that can be en- 
sured in a slider, and in which a component (s) that is made 
of a metal can exert a stable elastic function. 
[0014] 

15 It is a still further object of the invention to pro- 

vide a card connector which can improve a half -locking^ 
force in a card- set state while attaining the above- 
mentioned objects. 
Summary of the Invention 

20 [0015] 

In the card connector of the invention, a slider which 
is to be pushed by a card that is inserted into a cardv in- 
sertion space of a case, to be moved from a stand-by posi- 
tion to a pushed position corresponding to a card-set posi- 
2 5 tion is attached to the case in a longitudinally movable 
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manner, the slider at the pushed position being elastically 
urged in a card ejecting direction, the card connector has 
functions of locking the slider to the pushed position, and 
canceling the locked state of the slider which is locked at 
5 the pushed position, and the slider comprises a half -lock 
mechanism which engagingly holds the card in an extractable 
manner. Components of the half -lock mechanism are formed 
with being divided into: a movable piece which is config- 
ured by a flexurally deformable resin-molded member, and 

10 which integrally comprises an engaging projection that is 
to ride over the card inserted into the card insertion 
space to be fitted into a recess of the card, thereby en- 
gagingly holding the card in an extractable manner; and. a 
metal -made spring member which elastically urges the mov- 

15 able piece in a direction along which the engaging projec- 
tion is to be fitted into the recess of the card. 
[0016] 

According to the configuration, the movable piece in- 
tegrally comprising the engaging projection which is to rub, 

20 against the card is a resin-molded member. Even when the 
outer shell of the card against which the engaging projec- 
tion is to rub is made of a resin, therefore, there does 
not arise a situation where the outer shell of the card is 
shaved off by the engaging projection. Consequently , re- 

25 duction of the card holding force due to shaving of the 
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outer shell of the card hardly occurs, and hence the ini- 
tial half- lock performance can be maintained for a long 
term. In addition, since the engaging projection is formed 
by a resin, there is an advantage that shapes of portions 
5 relating to the magnitude of a force in insertion and ex- 
traction of the card, such as the thickness of the engaging 
projection, the inclination angle of a guiding face for 
riding on the card, the width of engagement and the butting 
angle with the card in a half- locked state can be changed 

10 more easily than the case where such an engaging projection 
is formed by bending the tip end portion of a plate spring 
made of a sheet metal. Since the spring member which urges 
the movable piece is made of a metal, the spring member can 
be easily provided with a displacement amount sufficient 

15 for absorbing dispersions in the size and width of a card, 
and those of the production accuracy of the card connector 
itself, and also with a card holding force of a sufficient 
magnitude which is requested in a half -locked state. Fur- 
thermore, a situation where the spring member is plasti- 

2 0 cally deformed in an early stage and the half-lock perform- 
ance is early impaired does not occur. 
[0017] 

In the invention, preferably, the movable piece elon- 
gates in a cantilevered manner from the slider in a direc- 
25 tion along which the card is to be inserted into the card 
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insertion space, the engaging projection that is to ride on 
a side end face of the card to be fitted into the recess 
formed in a side end portion of the card is disposed at a 
tip end portion of the movable piece , and the spring member 
5 is accommodated and held in a recess formed in the slider 
and behind the movable piece. According to the configura- 
tion, the half -lock mechanism can be incorporated with us- 
ing a small space that can be ensured in the slider. 
Therefore , it is possible to provide a card connector in 
10 which the initial half- lock performance can be maintained 
for a long term without increasing the size of the card 
connector. 
[0018] 

In the invention, preferably, the spring member has a 
15 spring main portion which elongates along a back face of 
the movable piece that elongates in a cantilevered manner 
from the slider, the spring main portion being placed over- 
lappingly with the back face, and the movable piece com- 
prises a load dispersing portion in a place including a 
20 continuous place where the movable piece is continuous to 
the slider, a thickness of the load dispersing portion be- 
ing changed in a manner that the thickness is smaller as 
further separating from the continuous place. Preferably, 
in the movable piece, a place which elongates from the 
25 place continuous to the slider to an intermediate point in 


-li- 
the elongating direction is formed as the load dispersing 
portion, and a portion which elongates from an end of the 
load dispersing portion to a free end has a uniform thick- 
ness . 
5 [0019] 

According to the configuration, when the engaging por- 
tion rides on the card and the resin-made movable piece is 
flexurally deformed, the flexurally deformation does not 
depend on only bending deformation of a narrow region of a 

10 root portion of the movable piece (the place where the mov- 
able piece is continuous to the slider) , and the movable 
piece is gradually slightly bent over a wide range includ- 
ing the load dispersing portion and a portion which is on 
the side of the tip end with respect thereto. Moreover, 

15 stresses which are applied to the movable piece when such 
flexural deformation of the movable piece occurs are al- 
lowed to escape to the spring member which is placed over- 
lappingly with the back face of the movable piece, and then 
received by the spring main portion. Therefore, there 

20 hardly occurs a situation where stresses are concentrated 
to the root portion of the movable piece and the root por- 
tion is plastically deformed in an early stage. As a~ re- 
sult, the durability of the movable piece configured by a 
resin-molded member is improved, and the initial half -lock 

25 performance can be maintained for a long term. 
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[0020] 

In the invention, preferably, the spring member is 
configured by a plate spring in which the spring main por- 
tion is continuous via an arcuate folded portion to an at- 
5 tachment piece portion attached to the recess of the 
slider, in a manner that the spring main portion is opposed 
to the attachment piece portion. When the spring member is 
formed as described above, the length of the spring main 
portion can be ensured to be long in comparison to the area 

10 (or the capacity) of the recess of the slider in which the 
spring member is disposed. Namely, the flexural deforma- 
tion enabled range of the spring member is a range which is 
obtained by adding the spring main portion and the arcuate 
folded portion together. As compared with the sheet metal 

15 made plate spring which has been described in the beginning 
of the description, and which is attached to the slider- in 
a cantilevered manner, therefore, the flexural deformation 
enabled range is longer by the length corresponding to the 
arcuate folded portion. Consequently, a larger flexural 

20 deformation width (displacement width) can be assumed for 
the same load. This is helpful in suppressing dispersions 
in the card holding force in a half-locked state due- to 
those in the size of cards and the like, to a low level. 
Moreover, stresses are dispersed in the arcuate folded por- 

25 tion. Consequently, a situation where stresses are locally 
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concentrated or repetitive stresses are applied to a local 
area to reduce the durability does not occur, and the load 
bearing characteristics are enhanced. As a result , the 
half-lock performance can be stabilized for a long term. 
5 [0021] 

The card connector of the invention can be preferably 
used with setting a card as a use object, a surface of a 
side end portion of the card against which the engaging 
projection is to rub being formed at least as a synthetic 
10 resin face. 
[0022] 

The card connector of the invention further comprises 
an auxiliary spring member which, when the slider is at the 
pushed position, increases an elastic force of the spring 
1 5 member . 
[0023] 

According to the configuration, only when the slider 
is at the pushed position, the elastic force of the spring 
member, i.e., the half -locking force can be increased- by 

20 the auxiliary spring member. When the slider is at the 
stand-by position, the auxiliary spring member does not act 
on the spring member. Therefore, the half -lock performance 
can be maintained for a long term, and excellent feeling 
can be obtained during a process of inserting a card. 

25 [0024] 
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In the invention, preferably, the auxiliary spring 
member is configured by a plate spring which is formed by 
stamping and raising a side wall portion of the case to 
cause a free end portion to face to a side of a back face 
5 of the spring member when the slider is at the pushed posi- 
tion. 
[0025] 

According to the configuration, the auxiliary spring 
member is not formed as an additional component, and hence 

10 does not cause to impede the reduction of the production 
cost, and the reduction of the size. In the case where, in 
the side wall portion of the case, a side plate of a cover 
made of a sheet metal overlaps with the outer face of a 
body side wall made of a resin, the auxiliary spring member 

15 is configured by a plate spring which is formed by stamping 
and raising the cover side plate on the outside, whereby a 
necessary elastic force can be easily obtained. At the 
same time, the auxiliary spring member closes an opening 
which is formed in the body side wall correspondingly with 

20 the above configuration, and hence exerts the dust proofing 
function . 
[0026] 

In the invention, preferably, a butting portion is 
formed to protrude from the free end portion of the spring 
25 member toward a side of a back face, and, when the slider 
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is at the pushed position and the spring member is flex- 
urally deformed together with the movable piece in a direc- 
tion along which the engaging projection is to be disen- 
gaged from the recess, the free end portion of the auxil- 
5 iary spring member is elastically contacted with the butt- 
ing portion before the engaging projection is disengaged 
from the recess . 
[0027] 

According to the configuration, only when a forced ex- 
10 tracting operation is applied on the card in the card-set 
state in which the slider is at the pushed position , the 
elastic force of the auxiliary spring member can effec- 
tively urge the free end portion of the spring member. 
[0028] 

15 As described above, the concept that, among elements 

of a half -lock mechanism, a component (s) which is to- rub: 
against a card is molded of a resin, and a component (s) 
which is requested to exert an elastic function is made of 
a metal is employed in the card connector of the invention. 

20 Therefore, it is possible to provide a card connector in 
which a situation where the card connector is shaved off by 
repeatedly inserting into and extracting a card from the. 
card insertion space and the initial half- lock performance 
is impaired at an early stage does not occur, and an excel- 

25 lent half -lock performance cam be exerted for a long term. 
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Moreover, it is possible to provide also a card connector 
in which the durabilities of the movable piece that is a 
resin element, and the spring member that is a metal ele- 
ment are improved, and an excellent half -lock performance 
5 can be exerted for a long term. Furthermore, the half -lock 
mechanism can be incorporated with using a small space that 
can be ensured in the slider. Therefore, the invention at- 
tains also an effect that the invention can be preferably- 
applied to a card connector which is requested to be minia- 
10 turized and thinned. 
[0029] 

The card connector of the invention comprises, in ad- 
dition to the spring member which always urges the movable, 
piece with the elastic force, the auxiliary spring member 

15 which, when the slider is at the pushed position, increases 
the elastic force of the spring member. When a forced, ex- 
tracting operation is applied on the card in the card-set- 
state, therefore, the card can be held by a large force, 
and the card in the card-set state can be blocked from be,- 

20 ing forcedly extracted. By contrast, during a process of 
inserting or extracting a card when the slider is at the' 
stand-by position, the card can be inserted or extracted; at 
an adequate half -locking force. Moreover, this configura- 
tion is effective for maintaining the life of the half- 

25 locking force. As a result, the invention attains an ef- 
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feet that it is possible to provide a card connector in 
which a half-locking force in a card-set state can be im- 
proved without impairing the above-mentioned effects . 
Brief Description of the Drawings 
5 [0030] 

Fig. 1 is a schematic external view of the whole of 
the card connector of the invention; 

Fig. 2 is a plan view of a body in an initial state 
where a card is inserted into a card insertion space; 
10 Fig. 3 is a plan view of main portions of the body in 

a state where a slider is locked; 

Fig. 4 is a plan view of main portions of the body at 
a timing when the lock is canceled; 

Fig. 5 is an enlarged plan view of a half -lock mecha- 
15 nism in a half -locked state; 

Fig. 6 is an enlarged plan view of the half -lock 
mechanism in a half -lock canceled state; 

Fig. 7 is an enlarged perspective view of the half- 
lock mechanism showing a structure which increases a half- 
20 locking force in the half -lock mechanism shown in Figs. 1 
to 6, in a card-set state; 

Fig. 8A is a plan view of the half -lock mechanism 
showing the structure of Fig. 7, and Fig. 8 B is a side 
view of the mechanism; and 
25 Fig. 9 is an enlarged plan view of the half -lock 
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mechanism showing the structure of Fig. 7. 
Detailed Description of the Preferred Embodiment 
[0031] 

Fig. 1 is a schematic external view of the whole of 
5 the card connector of the invention. In the card connec- 
tor, a case 1 is formed by: a body 12 formed by a molded 
article of a synthetic resin; and a cover 13 which is made 
of a sheet metal, and which is attached to the body 12. A 
card insertion space (slot) is defined by the case 1, and a 
10 slider (described later) is placed in a side portion of the 
card insertion space inside the case 1 . 
[0032] 

Fig. 2 is a plan view of the body 12 in an initial 
state where a card 100 is inserted into the card insertion 
15 space, Fig. 3 is a plan view of main portions of the body 
12 in a state where a slider 3 is locked, and Fig. 4 is a 
plan view of main portions of the body 12 at a timing when 
the lock is canceled. 
[0033] 

20 As shown in Fig. 2, in the body 12, a large number of 

contact pieces 2 which are laterally arranged are attached 
to a head portion 14 in the front end of the body. Tip end 
portions of~ the contact pieces 2 which protrude into the 
body 12 are formed as contacts 21 corresponding to termi- 

25 nals formed in the card 100 that will be described later. 
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By contrast, the other end portions of the contact pieces 2 
which protrude outside the body 12 are formed as soldering 
terminals 22 which are to be soldered to lands of a circuit 
board (not shown) , respectively. The body 12 has side 
5 walls 15, 16 in right and left edge portions. The space 
between the side walls 15, 16 is partitioned into the card 
insertion space into which the card 100 is to be inserted, 
and a slider accommodating space which is on one side of 
the card insertion space. The large number of contact 
10 pieces 2 protrude into a front end portion of the card in- 
sertion space . 
[0034] 

The slider 3 which is longitudinally elongated is at- 
tached into the slider accommodating space of the body 12 

15 in a longitudinally movable manner. The slider 3 comprises 
a card receiving portion 31 which inward protrudes from— a 
front end portion. As shown in Pig. 2, the card receiving, 
portion 31 receives a front corner of the card 100 which is 
inserted into the card insertion space. The slider 3 is 

20 always elastically urged toward the rear side by a spring 
member 32 configured by a coil spring. When the slider 3 
butts against a projection 17 formed in the rear end of the 
body 12, the retraction limit position is restricted. The 
position of the slider 3 when the slider butts against the 

2 5 projection 17 to be positionally restricted is a stand-by 
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position of the slider 3 (the position shown in Fig. 2) . 
[0035] 

The slider 3 comprises a cam mechanism 4 . The cam 
mechanism 4 comprises a cam pin 41 in which a basal end 
5 portion is swingably held by the projection 17 of the body 
12, and a cam groove 45 which is a counter element for the 
cam pin 41, and which is formed in the slider 3. The cam 
groove 45 has forward and return paths which are formed 
into an endless shape or a thin heart shape, and comprises 

10 an engaging portion 46 which is formed at a connecting por- 
tion between the forward and return paths by a depression 
for engaging with the cam pin 41. When a first pushing op- 
eration in which the slider 3 is pushed by the card 100 to 
be forward moved from the stand-by position is conducted, 

15 the cam pin 41 is passed through the forward path of the 
cam groove 45, and then the slider 3 is slightly retracted? 
by the urging of the spring member 32 as indicated by the* 
arrow r in Fig. 4, so that the engaging portion 46 is en- 
gaged with by the cam pin 41 as shown in the figure. This^ 

2 0 state is a locked state of the slider. In the locked 
state, the terminals of the card 100 are elastically con- 
tacted with the contacts 21 of the contact pieces 2 to make 
electrical connections therebetween, respectively. When a 
second pushing operation is conducted in the locked state 

2 5 of the slider 3, the front end of the card 100 which is 
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moved in the direction of the arrow f of Fig, 3 in the ini- 
tial period of the pushing operation butts against the head 
portion 14 of the body 12 as shown in the figure , and the 
cam pin 41 separates from the engaging portion 46 of the 
5 cam groove 45, thereby canceling the locked state. There- 
after, the cam pin 41 is passed through the return path of 
the cam groove 45 to return to the beginning of the forward 
path, and the slider 3 is returned by the urging of the 
spring member 32 to the stand-by position. In the card 
10 connector, therefore, a card is inserted and ejected by a 
so-called push-push operation. 
[0036] 

The slider 3 comprises a half -lock mechanism 5 . The 
half-lock mechanism 5 exerts a function of engagingly hold 

15 the card 100 to the slider 3 in an ex tractable manner. 
Specifically, when the card is inserted into the card in- 
sertion space and the front corner of the card butts 
against the card receiving portion 31 of the slider 3, the 
card 100 is engagingly held to the slider 3 by the half- 

20 lock mechanism 5. The force of engagingly holding the card 
by the half-lock mechanism 5 is set to a magnitude at 
which, when the card 100 is pulled in the extracting direc- 
tion by a force that is equal to or larger than a constant 
value, the engagingly held state is canceled to allow the 

25 card 100 to be extracted. 
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[0037] 

Fig. 5 is an enlarged plan view of the half -lock 
mechanism 5 in the state where the card 100 is half-locked, 
and Fig. 6 is an enlarged plan view of the half -lock mecha- 
5 nism 5 in the state where the card 100 is not half-locked. 
The half- lock mechanism 5 will be described in detail with 
reference to Figs . 5 and 6 . As seen from Figs . 2 to 4 , the 
half-lock mechanism 5 is disposed on the face of the slider 
3 opposite to the cam formed face. 
10 [0038] 

The half-lock mechanism 5 is formed by two split ele- 
ments , i.e., an element configured by a resin molded arti- 
cle which is integrated with the slider 3, and that made of 
a metal. Among the elements, the element configured by a 
15 resin molded article corresponds to a movable piece 52 
which integrally comprises an engaging projection 51, and 
the element made of a metal corresponds to a sheet metal 
made spring member 55 configured by a plate spring. 
[0039] 

20 The movable piece 52 rearward elongates from the 

slider 3 in a cantilevered manner in the insertion direc- 
tion (the direction of the arrow I in Fig. 2) of the- card 
100 into the card insertion space. The engaging projection 
51 which protrudes into the card insertion space is inte- 

25 grated with a tip end portion of the movable piece 52. The 
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engaging projection 51 comprises: an inclined guiding face 
53 which , when the card 100 is inserted, enables the engag- 
ing projection 51 to ride on a side end portion of the card 
100; and an engaging face 54 which, when the engaging pro- 
5 jection 51 is fitted into a recess 110 formed in the side 
end portion of the card 100, can be engaged with a front 
wall face 112 of the recess 110. By contrast, the spring 
member 55 is accommodated and held into a recess 33 formed 
in the slider 3 behind the movable piece 52. Namely, the 

10 spring member 55 has: a narrow folded portion 57 which is 
arcuately bent and elongates from the front edge of a wide 
attachment piece portion 56 that is fitted into an attach- 
ment groove 34 formed in the recess 33, to be secured to 
the slider 3; and a plate-like spring main portion 58 in 

15 which the width is equal to that of the folded portion 57, 
and which is continuous to the folded portion 57. The 
spring main portion 58 elongates along the back face of the 
movable piece 52 to overlap with the movable piece 52. In 
this state, the spring main portion is opposed to the at- 

20 tachment piece portion 56. According to the configuration, 
the half -lock mechanism can be incorporated with using the 
recess 33 which is a small space that can be ensured in the 
slider 3, and hence it is possible to provide a card con- 
nector in which the initial half-lock performance can be 

25 maintained for a long term without increasing the size of 
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the card connector. In the embodiment, when the card 100 
is not inserted, the front face 52a of the movable piece 52 
in the no-load state is flush with the inner face 3a of the 
slider 3. The spring main portion 58 which overlaps with 
5 the movable piece 52 may be in either of a state where the 
spring main portion 58 is elastically contacted with the 
movable piece 52 in the no-load state, or that where the 
spring main portion 58 is simply contacted with the movable 
piece 52 and does not urge the movable piece 52 . In any 

10 one of the states, when the card 100 is not inserted, the 
front face 52a of the movable piece 52 is preferably flush 
with the inner face 3a of the slider 3. According to the 
configuration, the card 100 can be smoothly inserted into 
the card insertion space without colliding with the movable 

15 piece 52 and the engaging projection 51, and the projection 
width of the engaging projection 51 from the movable: piece 
52 can be suppressed to a small degree. 
[0040] 

In the card connector described above, in the case 
20 where the card 100 is inserted into the card insertion^ 
space, during a period until the card 100 butts against the 
card receiving portion 31 of the slider 3, the engaging 
projection 51 rides on the side end portion of the card 100 
while causing the movable piece 52 to be outward flexurally 
25 deformed, and, as shown in Fig. 2 or 5, the movable piece 
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52 is then returned to the original position so that the 
engaging projection 51 is fitted into the recess 110 of the 
card 100. In this case, when the engaging projection 51 
rides on the side end portion of the card 100 while causing 
5 the movable piece 52 to be outward flexurally deformed, the 
spring main portion 58 and the folded portion 57 of the 
spring member 55 are elastically deformed to absorb the 
displacement of the movable piece 52, and, when the engag- 
ing projection 51 rides over the side end portion of the 

10 card 100 to reach the recess 110, the movable piece 52 is 
returned to the original position by returning deformation 
of the spring member 55, whereby the engaging projection 51 
is fitted into the recess 110. When the engaging projec- 
tion 51 is fitted into the recess 110 of the card 100 in 

15 this way, the engaging face 54 of the engaging projection 
51 is opposed to the front wall face 112 of the recess 110. 

When the card 100 is pulled in the extracting direction, 
therefore, the engaging face 54 is engagingly held by the 
front wall face 112 of the recess 110. In the case where 

20 the extracting force is not so large, even when the engag- 
ing face 54 is rearward pushed by the front wall face 112 
of the recess 110, the movable piece 52 is not flexurally 
deformed against the urging of the spring member 55. This 
is a half -lock function. In the case where the extracting 

25 force is equal to or larger than the constant value, when 
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the engaging face 54 is rearward pushed by the front wall 
face 122 of the recess 110, however, the movable piece 52 
is flexurally deformed toward the outside against the urg- 
ing of the spring member 55, and hence the engaging projec- 
5 tion 51 is pushed out of the recess 110, so that the card 
100 is extracted. Since the spring member 55 comprises the 
arcuate folded portion 57 and the thin spring main portion 
58 which is continuous to the folded portion 57, the length 
of the total of the spring main portion 58 and the arcuate 

10 folded portion 57 which is the flexural deformation enabled 
range of the spring member 55 can be ensured to be long in 
comparison to the area (or the capacity) of the recess 33 
of the slider 3 in which the spring member 55 is disposed. 
The spring main portion 58 can be ensured to have a large 

15 flexural deformation width. This is helpful in suppressing 
dispersions in the card holding force in the half-locked 
state due to those in the size of cards and the like, to a 
low level. Moreover, stresses are dispersed in the arcuate 
folded portion 57. Consequently, a situation where 

20 stresses are locally concentrated or repetitive stresses 
are applied to a local area to reduce the durability does 
not occur, and the load bearing characteristics are en- 
hanced. As a result, the half-lock performance can be sta- 
bilized for a long term. 

25 [0041] 
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In the card connector, the engaging projection 51 
which is to rub against the card 100 is resin-molded inte- 
grally with the movable piece 52 configured by a resin- 
molded member. Even when the outer shell of the card 100 
5 against which the engaging projection 51 is to rub is made 
of a resin, therefore, there does not arise a situation 
where the outer shell of the card 100 is shaved off by the 
engaging projection 51. Consequently, reduction of the 
card holding force of the half-lock mechanism 5 due to 

10 shaving of the outer shell of the card 100 hardly occurs, 
and hence the initial half-lock performance can be main- 
tained for a long term. In addition, when the engaging 
projection 51 is resin-molded, shapes of portions relating 
to the magnitude of the force in insertion and extraction 

15 of the card, such as the thickness of the engaging projec- 
tion 51, the inclination angle of the guiding face 53 for 
riding on the card 100, the width of engagement and- the- 
butting angle with the card 100 in the half-locked state 
can be easily changed. On the other hand, since the spring. 

2 0 member 55 which urges the movable piece 52 is produced, by a 
metal -made plate spring, the spring member can be easily 
provided with a displacement amount sufficient for absorbs 
ing dispersions in the size and width of the card 100, and 
those of the production accuracy of the card connector it- 

2 5 self, and also with a card holding force of a sufficient 


- 28 - 

magnitude which is requested in a half -locked state. Fur- 
thermore, a situation where the spring member is plasti- 
cally deformed in an early stage and the half-lock perform- 
ance is early impaired does not occur. 
5 [0042] 

As shown in Fig. 5, the movable piece 52 used in the 
embodiment comprises a load dispersing portion 61 in a 
place including a continuous place a where the movable 
piece is continuous to the slider 3. The thickness of the 

10 load dispersing portion is changed in a manner that the 
thickness is smaller as further separating from the con- 
tinuous place a. The place which elongates from the place 
a continuous to the slider 3 to an intermediate point in 
the elongating direction corresponds to the load dispersing 

15 portion 61. In the portion which elongates from the end 
61a of the load dispersing portion 61 to the free end, the 
movable piece 52 has a uniform thickness. In the embodi- 
ment, in order to provide the movable piece 52 with the. 
load dispersing portion 61 , an inclination 0 is formed in 

20 the outer face of the movable piece 52 in the outside. 
[0043] 

When the root portion of the movable piece 52 config- 
ured by a resin molded article is formed as the load dis- 
persing portion 61 , its thickness can be made thinner as 
25 further moving toward the free end. According to the con- 
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figuration, when the engaging portion 51 rides on the card 
100 and the resin-made movable piece 52 is flexurally de- 
formed as shown in Fig. 6, the flexurally deformation does 
not depend on only bending deformation of the narrow region 
5 of the root portion of the movable piece 52, and the mov- 
able piece 52 is gradually slightly bent over a wide range 
including the load dispersing portion 61 and a portion 
which is on the side of the tip end with respect thereto. 
Moreover, stresses which are applied to the movable piece 

10 52 when such flexural deformation of the movable piece 52 
occurs are allowed to escape to the spring member 55 which 
is placed overlappingly with the back face of the movable 
piece 52, and then received by the spring main portion 58. 
Therefore, there hardly occurs a situation where stresses 

15 are concentrated to the root portion of the movable piece 
52 and the root portion is plastically deformed in an early 
stage. As a result, the durability of the movable piece 52 
configured by a resin-molded member is improved, and the 
initial half-lock performance can be maintained for a long 

2 0 term. 

[0044] 

Figs 7 to 9 show a structure which increases the 
half-locking force in the half-lock mechanism 5 shown in 
Figs. 1 to 6 when the slider 3 is at the pushed position, 
25 i.e., in the card-set state. In the structure, an auxil- 


- 30 - 

iary spring member 70 which, when the slider 3 is at the 
pushed position, increases the elastic force of the spring 
member 55 is added to the half-lock mechanism 5 shown in 
Figs . 1 to 6 . 
5 [0045] 

The auxiliary spring member 70 is configured by a 
plate spring which is formed by stamping and raising a side 
wall portion of the case 1 to cause the free end to face to 
the side of the back face of the spring member 55 when the 

10 slider 3 is at the pushed position. Specifically, a longi- 
tudinally elongated opening 71 is formed in one side wall 
portion 15 of the body 12 with which the outer side face of 
the slider 3 is in sliding contact. The opening 71 is con- 
tinuously formed in a range from a back face portion of the 

15 engaging projection 51 when the slider 3 is at the stand-by 
position (the position indicated by the phantom lines in 
Fig. 8) , to that of the engaging projection 51 when the 
slider 3 is at the pushed position (the position indicated 
by the solid lines in Fig. 8) . Right and left edge por- 

20 tions of the sheet metal-made cover 13 have side plate por- 
tions 15a, 16a which are to overlap with the outer faces of 
the lateral side walls 15, 16 of the body 12, respectively, 
so that the side wall of the case 1 is formed into a double 
structure. In one side plate portion 15a of the cover 13 

2 5 which is to overlap with the side wall 15 where the opening 
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71 is formed, the portion which covers the opening 71 is 
stamped and raised to be formed as a metal-made plate 
spring so that the auxiliary spring member 70 is configured 
in the range from the back face portion of the engaging 
5 projection 51 when the slider 3 is at the stand-by posi- 
tion, to that of the engaging projection 51 when the slider 
3 is at the pushed position. The thus configured auxiliary 
spring member 70 elongates in a cantilevered manner from 
the back face portion of the engaging projection 51 when 

10 the slider 3 is at the stand-by position, to that of the 
engaging projection 51 when the slider 3 is at the pushed 
position, so as to substantially close the opening 71, and 
in an inclined shape where the auxiliary spring member en- 
ters the opening 71 more deeply as further moving from the 

15 basal end side to the free end. The auxiliary spring mem- 
ber is elastically displaceable in lateral directions. The* 
free end portion of the auxiliary spring member faces to 
the side of the back face of the engaging projection 51 
when the slider 3 is at the pushed position. The frees end 

20 portion of the auxiliary spring member 70 is elastically 
supported by the outer side face of the slider 3 at an ade- 
quate elastic force (at the magnitude which does not impede 
smooth movement of the slider 3) . 
[0046] 

2 5 On the other hand, in the slider 3, a cutaway portion 
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72 is disposed so that the side of the back face of the 
free end portion of the spring member 55 in the recess 33 
which accommodates and holds the spring member 55, i.e., 
the side of the back face of the end portion of the spring 
5 main portion 58 which overlaps with the side of the back 
face of the engaging projection 51 is exposed to the out- 
side of the slider 3. When the slider 3 is at the pushed 
position, the free end portion of the auxiliary spring mem- 
ber 70 is opposed through the opening 71 to the side of the 

10 back face of the end portion of the spring main portion 58. 
A butting portion 73 is protrudingly formed on the side of 
the back face of the end portion of the spring main portion 
58 . The butting portion 73 is formed by bending a flat 
metal piece portion which is continuous integrally to the 

15 end portion of the spring main portion 58, so as to elon- 
gate on the side of the back face of the end portion of the 
spring main portion 58. Specifically, the flat metal piece: 
portion may be bent perpendicular to the spring main por- 
tion 58 so that the butting portion 73 is formed into a 

20 flat plate-like shape. Preferably, as shown in Fig. 7, the 
flat metal piece portion is bent toward the side of the 
back face of the end portion of the spring main portion 58 
into a U-like shape so that the butting portion 73 itself 
has a spring property. The butting portion 73 is formed so 

25 as to protrude from the free end portion of the spring main 
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portion 58 toward the face of the back face, thereby, in 
the state where the spring main portion 58 is not flex- 
urally deformed together with the movable piece 52, ena- 
bling a gap to be formed between the butting portion and 
5 the free end portion of the auxiliary spring member 70 when 
the slider is at the pushed position. The butting portion 
73 is configured so that, when the spring main portion 58 
is flexurally deformed together with the movable piece 52 
in the direction along which the engaging projection 51 is 
10 to be disengaged from the recess 110, the free end portion 
of the auxiliary spring member 70 is elastically contacted 
with the butting portion 73 before the engaging projection 
51 is disengaged from the recess 110. 
[0047] 

15 Next, the function of the auxiliary spring member 70 

will be described. When the slider 3 is at the stand-by 
position, as indicated by the phantom lines in Fig. 8, the 
side of the basal end of the auxiliary spring member 70 is 
opposed to the engaging projection 51 formed in the tip end 

20 portion of the movable piece 52, and also to the free end 
portion of the spring main portion 58 which overlaps with 
the back face of the movable piece. In the case where the 
card 100 is to be inserted or extracted when the slider 3 
is at the stand-by position, therefore, the outward dis- 

2 5 placement amounts of the movable piece 52 and the spring 
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main portion 58 caused by riding on the side end portion of 
the card 100 when the engaging projection 51 is to be en- 
gaged with or disengaged from the recess 110 of the card 
100 are insufficient for the butting portion 73 to butt 
5 against the auxiliary spring member 70 . When the slider 3 
is at the stand-by position, consequently, the elastic 
force of the auxiliary spring member 70 is not applied to 
the spring member 55, and hence the elastic force of the 
spring member 55 or the half-locking force is not in- 

10 creased. By contrast, when the slider 3 is at the pushed 
position, as indicated by the solid lines in Figs. 7 and 8 
and shown in Fig. 9, the free end portion of the auxiliary 
spring member 70 is opposed to that of the spring main por- 
tion 58. In the case where there arises a situation where 

15 the card 100 is forcedly extracted in the state where the 
slider 3 is at the pushed position and the engaging projec- 
tion 51 is engaged with the recess 110 of the card 100, 
i.e., in the card-set state, when the movable piece 52 and 
the spring main portion 58 are flexurally deformed toward 

20 the outside so as to cause the engaging projection 51 to be 
disengaged from the recess 110 of the card 100, therefore, 
the end portion of the butting portion 73 is elastically 
contacted with the free end portion of the auxiliary spring 
member 70 before the engaging projection 51 is disengaged 

25 from the recess 110 of the card 100. Thereafter, the elas- 
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tic force of the auxiliary spring member 70 is applied to 
the spring member 55, and the elastic force of the spring 
member 55 , i.e., the half -locking force is increased as 
compared with that when the slider 3 is at the stand-by po- 
5 sition, so that the card 100 can be held by a larger force. 
As a result, the card connector exerts a function of pre- 
venting the card 100 in the card- set state from being 
forcedly extracted. 
[0048] 

10 As described above, the card connector comprises the 

auxiliary spring member 70 which, when the slider 3 is at 
the pushed position, increases the elastic force of the 
spring member 55 . Only when the slider 3 is at the pushed 
position, therefore, the elastic force of the spring member 

15 55, i.e., the half -locking force can be increased by the 
auxiliary spring member 70 . When the slider 3 is at^ the 
stand-by position, the auxiliary spring member 70 does not 
act on the spring member 55. Therefore, the half -lock per- 
formance can be maintained for a long term, and excellent 

20 feeling can be obtained during a process of inserting- a 
card . 
[0049] 

The auxiliary spring member 70 is configured by a 
plate spring which is formed by stamping and raising the 
25 side wall portion 15 or 15a of the case 1 to cause the free 
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end portion to face to the side of the back face of the 
spring member 55 when the slider 3 is at the pushed posi- 
tion. Therefore, the auxiliary spring member 70 is not 
formed as an additional component, and hence does not cause 
5 to impede the reduction of the production cost, and the re- 
duction of the size. In the case where, in the side wall 
portion of the case 1, the side plates 15a, 16a of the 
cover 13 made of a sheet metal overlap with the outer faces 
of the side walls 15, 16 of the resin-made body 12, the 

10 auxiliary spring member 70 is configured by a plate spring 
which is formed by stamping and raising the cover side 
plate 15a on the outside, whereby a necessary elastic force 
can be easily obtained. At the same time, the auxiliary 
spring member 70 closes the opening which is formed in the 

15 body side wall 15 correspondingly with the above configura- 
tion, and hence exerts the dust proofing function. 
[0050] 

Furthermore, the butting portion 73 is formed so as to 
protrude from the free end portion of the spring member. 55 

20 to the side of the back face, and, when the slider 3 is at 
the pushed position and the spring main portion 58 of the 
spring member 55 is flexurally deformed together with the 
movable piece 52 in the direction along which the engaging 
projection 51 is to be disengaged from the recess 110, the 

25 free end portion of the auxiliary spring member 70 is elas- 
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tically contacted with the butting portion 73 before the 
engaging projection 51 is disengaged from the recess 110, 
According to the configuration, only when a forced extract- 
ing operation is applied on the card in the card-set state 
5 in which the slider 3 is at the pushed position, the elas- 
tic force of the auxiliary spring member 70 can effectively 
urge the free end portion of the spring main portion 58 of 
the spring member 55. Therefore, the half -locking force 
when the slider 3 is at the pushed position can be effi- 
10 ciently improved. 
[0051] 

The card connector comprises the auxiliary spring mem- 
ber 70 which, when the slider 3 is at the pushed position, 
increases the elastic force of the spring member 55, in ad- 

15 dition to the spring member 55 which always urges the mov- 
able piece 52 with the elastic force. When a forced ex- 
tracting operation is applied in the card-set state, there- 
fore, the card 100 can be held by a large force, and the 
card in the card- set state can be blocked from being 

20 forcedly extracted. By contrast, during a process of in- 
serting or extracting a card when the slider 3 is at the 
stand-by position, the card 100 can be inserted or ex- 
tracted at an adequate half -locking force. Moreover, this 
configuration is effective for maintaining the life of the 

25 half-locking force. As a result, the half-locking force in 
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the card- set state can be improved while maintaining the 
half -lock performance for a long term. 
[0052] 

In the case where the objective is only to improve the 
half -locking force in the card-set state , the spring member 
55 may be eliminated, and it is necessary only to, when the 
slider 3 is moved to the pushed position, directly urge the 
engaging projection 51 with the elastic force of the auxil- 
iary spring member 70. In this case, a butting portion 
having the same function as that of the butting portion 73 
is formed on the engaging projection 51 so as to protrude 
toward the side of the back face. In such a case, a card 
connector is useful in which the slider 3 which is to be 
pushed by the card 100 that is inserted into the card in- 
sertion space of the case 1, to be moved from the stand-by 
position to the pushed position corresponding to the card- 
set position is attached to the case 1 in a longitudinally 
movable manner, the slider 3 at the pushed position being 
elastically urged in the card ejecting direction, the card 
connector has functions of locking the slider 3 to the 
pushed position, and canceling the locked state of the 
slider 3 which is locked at the pushed position, and the 
slider 3 comprises the half-lock mechanism 5 which engag- 
ingly holds the card 100 in an ex tractable manner. In the 
card connector, the following configurations are necessary: 


components of the half-lock mechanism 5 are formed with be- 
ing divided into: the movable piece 52 which is configured 
by a flexurally deformable resin-molded member, and which 
integrally comprises the engaging projection 51 that is to 
ride over the card 100 inserted into the card insertion 
space to be fitted into the recess 110 of the card 100, 
thereby engagingly holding the card 100 in an extractable 
manner; and the metal -made spring member which elastically 
urges the movable piece 52 in the direction along which the 
engaging projection 51 is to be fitted into the recess 110 
of the card 100; and, when the slider 3 is at the pushed 
position, the spring member elastically urges the engaging 
projection 51. In the card connector, the spring member 
corresponds to the auxiliary spring member 70 which has 
been described in the embodiment. 


